Soft Skill Development Via Chem-E-Car Project  by Kamaruddin, Siti Kartom et al.
 Procedia - Social and Behavioral Sciences  60 ( 2012 )  507 – 511 
1877-0428 © 2011 Published by Elsevier Ltd. Selection and/or peer reviewed under responsibility of the UKM Teaching and Learning Congress 2011
doi: 10.1016/j.sbspro.2012.09.415 
UKM Teaching and Learning Congress 2011 
Soft Skill Development via Chem-E-Car Project 
Siti Kartom Kamaruddinb, Noorhisham Tan Koflia,b,*, Manal Ismailb,
Abu Bakar Mohammadb, Mohd Sobri Takriffa,b
a Centre for Engineering Education Research, Faculty of Engineering and Built Environment, Universiti Kebangsaan Malaysia 
b Department of Chemical & Process Engineering, Faculty of Engineering and Built Environment, Universiti Kebangsaan Malaysia 
Abstract 
Feedback from the industrial stake holders indicates that soft skills such as communication, teamwork and independent learning 
are required from the graduates in addition to good technical competency. Traditional curriculum delivery through lectures, 
assignment and projects does not provide adequate opportunity and avenue for students to develop their soft skills. Innovation on
the traditional curriculum delivery is required to make learning more interesting and provide opportunity for development of soft
skills. The department of chemical and process engineering (JKKP), Universiti Kebangsaan Malaysia has been organizing Chem-
E-Car competition since 2005 where student’s participation is not mandatory and typically involves 2nd and 3rd year students. 
Students are given full freedom to choose their team member, to select the type of fuel or propulsion system and design their 
cars. These activities were carried out over a period of one and half month culminated with the Poster Presentation and Car 
competition. The top three teams that emerge winners from this competition represent UKM at the national level Chem-E-Car 
competition, an annual event organized by The Institution of Engineers Malaysia. The Chem-E-Car competition has been 
observed to provide opportunity for students to develop their soft skills such as team work, independent learning and 
communications. Thus, JKKP decided to formalize this event and integrated it into curriculum delivery as early as the first year
through The Introduction to Chemical and Biochemical Engineering course beginning at the 2007-2008 academic year. This 
paper highlights the implementation on Chem-E-Car as part of the learning activities and the impacts on the students in their 
effort to achieve the learning outcomes. Over that past two academic sessions, the students have shown serious commitment and 
participation in this activity. The Chem-E-Car competition provides excellent opportunity for students to develop their soft skills. 
© 2011 Published by Elsevier Ltd. Selection and/or peer reviewed under responsibility of the UKM Teaching and Learning 
Congress 2011. 
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1. Introduction 
Soft skills is a sociological term relating to a person's "EQ" (Emotional Intelligence Quotient), the cluster of 
personality traits, social graces, communication, language, personal habits, friendliness, and optimism that 
characterize relationships with other people (Paajanen 1992). Soft skills complement hard skills (part of a person's 
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IQ), which are the occupational requirements of a job and many other activities. A person's soft skill EQ is an 
important part of their individual contribution to the success of an organization. Particularly those organizations 
dealing with customers face-to-face are generally more successful if they train their staff to use these skills. 
Screening or training for personal habits or traits such as dependability and conscientiousness can yield significant 
return on investment for an organization (Giusti 2008). For this reason, soft skills are increasingly sought out by 
employers in addition to standard qualifications. 
It has been suggested that in a number of professions soft skills may be more important over the long term than 
occupational skills. The legal profession is one example where the ability to deal with people effectively and 
politely, more than their mere occupational skills, can determine the professional success of a lawyer. Examples of 
soft skills: 
x Participate in a team (see team building)  
x Lead a team (see leadership)  
x Unite a team amidst cultural differences  
x Teach others  
x Provide services  
x Negotiate  
x Motivate others  
x Make decisions  
x Solve problems 
x Observe forms of etiquette  
x Interact with others  
x Maintain meaningless conversation (small talk)  
x Maintain meaningful conversation (discussion/debate)  
x Defuse arguments with timing, instructions and polite, concise language  
x Feign interest and speak intelligently about any topic 
Development teams commonly distribute the work among their members by following well-defined structures of 
interdependent responsibilities, with typical roles like designers, testers, architects or project managers. In this 
setting, professionals are not only required to have state-of-the-art knowledge and technical abilities, but also to be 
able to cooperate successfully inside teams. Effective teamwork requires mastering specific abilities, such as 
leadership, coordination and conflict management. This implies that if higher education wants to meet the 
requirements of the students’ future professional lives, it has to address the acquisition of such soft skills and has to 
have the technology to support them. 
However, traditional courses do not seem to succeed in helping students to acquire this sort of skills Most of 
them are mainly focused on teaching technical contents and they are usually organized according to teacher-centred 
approaches where the teacher plays the role of information dispenser while the students act as passive receptacles. In 
this context, students need only to listen, take notes and study for exams. Though this situation is starting to change 
and many teachers are increasingly demanding that their students work in group assignments, this so-called group 
work is strongly focused on obtaining an outcome. Therefore, how the group has managed its achievement is not 
significant which leads to organizing the teamwork towards minimizing the effort expended in order to obtain the 
result. Students work individually and they only get together to integrate the outcome, thus reducing the peer-to-peer 
interaction to the minimum extent. The progressive adoption in higher education of blended learning approaches that 
manage their distant interactions through Learning Management Systems (LMS) has not been of much help. 
Without proper guidance, the LMS increases the decoupling of members and tasks even further. This overall virtual 
organization may improve students’ use of time, but it also reduces the social interchange that could require the use 
of soft skills (Thomas et al 2009). 
2. Methodology 
Chem-E-Car based on chemical energy car is a competition designed to highlight the skills of chemical 
engineering students. Competing teams of undergraduates get an exciting opportunity to take part in a team-based 
challenge involving the hands-on design and construction of a small car powered by a chemical reaction. The UKM 
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Chem-E-Car Challenge will promote networking and co-operation amongst chemical engineering undergraduates. 
The competition provides a lively and challenging arena for the demonstration of chemical engineering technology 
before an international audience. Chem-E-Car Competition is one of the activities capable to enhance the soft skill 
of Chemical Engineering students. Chem-E-Car is an annual college competition for students majoring in Chemical 
Engineering. In this competition, students must design a small-scale automobile that is operated by chemical means, 
along with a poster describing their researches. During the competition, they must drive their car a fixed distance in 
order to demonstrate its capabilities. In addition to driving a specified distance, they must also hold a payload of 0-
500mL of water. The exact distance (15-30 m) and payload is given one hour before the competition. The size of 
designed cars cannot exceed a specific defined size and also cannot release any pollution or waste in the form of a 
visible liquid or gas. International Chem-E-Car challenge has become an exciting and regular feature of the 
American Institute of Chemical Engineering (AIChE )Annual Meeting (World Congress of Chemical Engineering). 
The competition provides a great opportunity for undergraduate chemical engineers to demonstrate their ability to 
control a chemical reaction. A department coordinator should be identified in order to oversee the activities of the 
student teams.
3. Results and Discussion 
3.1. Evaluation 
As part of the course grade, students are asked to design and construct an electro-chemically powered vehicle 
within certain size constraints. The vehicle must be designed to also carry a specified load. The constraints and rules 
of the vehicle given are similar rules to those of Chem-E- Car competition of the AIChE. The team members will be 
chosen by the instructor and each groups required to submitt the title and sketch of the cars describing: energy 
sources, design, materials to be used, and safety issues as proposal. The instructor and the chemical engineering 
department will give recommendations about the design (approval, denial, or approval with changes) before the 
assembly of the car. The grade is assigned based on the originality and performance of the design; 50% will be 
assigned to an oral presentation, and the other 50% will be assigned to the operation of the car. The car should move 
for the distant as required by the instructor to obtain the full 50% marks. The oral presentation should not be longer 
than 20 minutes and each team member should participate in the presentation. The presentation should include: 
i. Description of the electro-chemical reaction / power source 
ii. Unique features of the vehicle 
iii. Design creativity 
iv. Environmental and safety features 
v.  Vehicle control (distance and cargo calibration) 
The presentation grade will be given by the individual performance and the team’s performance. The maximum 
amount of money that each team allowed to spend is RM 1000.00.  However the faculty will paid for the materials 
needed to build the car until the specified limit fix by the department. The chemical engineering department will 
own the cars built with all the rights. The following rules applied for the construction of the car: 
i. An objective of this project is a demonstration of the ability to control an electrochemical reaction. The 
 only energy source for the propulsion of the car is a chemical reaction. Commercial batteries (for example, 
 AA batteries) are not allowed as the power source. 
ii. The car must be an autonomous vehicle and cannot be controlled remotely. 
iii. No mechanical force can be applied to the wheel or ground to slow or stop the car (e.g. no brakes). 
3.2. Poster presentation 
Besides the physical movement of the car, the team need to present a poster presentation. A poster board 
(dimension: 1m x 1m) must be displayed with the autonomous vehicle on the day of the competition. This poster 
should describe (IEM 2009): 
• How the car is powered using the chemical reaction 
• The unique features of the car 
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• The weight of the complete car without the prescribed water load 
• Environmental and safety features in the design 
• The cost of the model car 
Short and brief presentation should be given by the team members during judging. Questions will be asked on 
topics outlined in the objective. The following criteria will be judged: 
• Description of the chemical reaction / power source  
• Unique features of the vehicle  
• Design creativity  
• Environmental and safety features  
• Quality of the poster and team member presentations 
For student evaluation, the matrix for presentation, poster and peer assessment are given in Table 1, 2 and 3. 
Table 1. Student presentation 
Items Marks 
Executive summary 5 
Standard terms, symbols 5 
Related issues on Chem E car 5 
Appearance 5 
Team work 5 
Responds to comments/question 5 
English capability 5 
Confidence 5 
Group understanding 5 
Overall presentation 5 
Table 2. Poster evaluation 
Items Marks 
Understanding (graphic/visual) 5 
Attractiveness 5 
Related information clearly display 5 
Critical 5 
Explaination (figures) 5 
Terms (standard) 5 
Conclusion 5 
Table 3. Component of peer assessment during Chem-E-Car challenge 
Items Marks 
Ability to work in team to achieve the objective 5 
Ability to be a leader 5 
Respectful and open to other opinion 5 
Acceptable to variety 5 
Actively involved in planning 5 
Responsible to team 5 
Helpful 5 
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It is found that Chem-E-Car challenge can contribute in developing student skills such as team work, 
competitiveness, leadership, creativity and innovation as well as application of knowledge. It is also noted that 
Chem-E-Car challenge also face  some difficulties such as limited time given to students resulted in less innovative 
car design. Limited financial assistance somehow hindered some novel ideas. 
4. Conclusion 
It is concluded that Chem-E-Car challenge can be used as one of the methods of outside classroom teaching in 
the form of useful activity. The students seemed to be able to apply their knowledge and nurture their generic skills. 
Chem-E-Car activity now has become the compulsory event for the department and students take part in university 
and national level competition. 
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